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Abstract: 

NOVELTY - Method for degrading steroid sapogenin into pregnanediol compound and its application. 

USE - The pregnanediol can be taken as counter- performance of progesterone which is an important 
intermediate for synthesizing steroidal medicines, and (R)-Y-methy1 valerolactone and 
1-chloro-2-(R)-methyl-methyl valerate can be used as basic raw material for synthesizing 
chirality-containing methyl side chain compounds, e.g. chiral liquid crystal and insect pheromone. 
DETAILED DESCRIPTION - Method involves using peroxyorganic acid oxidize steroid sapogenin in a 
polar solvent at room temperature, adding reducing agent to reduce excess oxidant and makes alkali 
or/and alcohol liquor back flow so as to obtain its products, i.e. pregnanediol with three chiral carbons at 
C16, C17 and C20 and (R)-Y-methyl valerolactone or 1-chloro-2-(R)-methyl-methyl valerate. 
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1. -H-^«*4*.itj«.i&*«*^**. £&ii*r£#4£.>L#fc 
H8*4*7tfc*t» &fc*to*^«#4Afc#fc«:# 1-2= l. 

20-50 •MtJ.m**4*.^.JS.&*^* #1** 
4MHt*itM'>Mfc£. *ajH*4HtSMi^<« ;MW*/*#*fcWSfc. 

ig^N-N i-5*nfj&, ffl 10 

90-96% 

(R) - r -¥&#J*i«. 40-70%. 
jf>»T**ta#l-i.-2- (R) - ¥4t-Alfc?»#+i& 50-60% . 

tJUftfefcx*, i±&£fi£. &&*¥ r-lfcitfc*? lfc> 4p 

f an**? *. 

4. 3 *f$ti*A*S*tf#*. *#lt*-f^4^«*4 

^.yfcjfc ii##4^7c,^ &IJfc4A£' #yfr&-£.jt. 

ft**!*! ifcf w*.**. 

6- 1 2 flMfeti**********. &#fc£^#ri£tf& 

8- *;M**# l 2 tfjfcti^A******-*. &#fc£-F#ri£#«* 

-F* A C 18 , C 16 *» C 20 tiLAtxn 8 * fttofr 8 . 
10- fcjMO*^^***!*^/****. (R) 
- r -T *Art»#» 1-IL-2- (R) -f^-AATtt^ffl-f^A^-f-it 
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*p Marker, R • E- et al J- Am- Chera- Soc 1947, 69, 2 J6 7 t#f£- 
60*. *|*44U.tiflMl- A£#*»T: 




Micovic, I • V . et al Synthesis 1990 591 and herein 
references, .*j&&jM*.t# 
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* 1-2: 1, $j&a£^£, itflT. 20 - 50 

***tf**#lfrlfcj&. A«A *Stf*/ $4#.?g.i&@2t. 1-5 10 

**1 ft -jfcMM*** 90-96%; ttftftlfe 

&##Aft (R) - r - f 40-70% ; &aft£«M»T4 

l-a-2- (R) 50-60% 

3>T: 



*#.2.>M"Mh C 16 . C17. C 20 . Jli****-* C 16 > C 20 > ***** C 18 
* C„ C 20 &&&it C 18 T *j CM&f 




f . F3C03H/CH2CI2 
2. NaOHfCH3QH 
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■■■■oo 

®- A17- 16 -«. 

*&kfi*«l%-M9 GO -r -T*****' l-IL-2- (R) -f 
&-A#? •«n , A*^A^*f **i«*it^4fc,*»4-'lt**. 

aw> jLjkffc-y^ 9ox##* ; jifiA+ft, 

B#&&t*f/*£#.2.ftZ.*. Ate. *«f 

W*t. *fc#8fcfefe*it*.&4.. 

C„. C17. Cjo^^-f-tt*. i*|-f C 18 ^&i£*> C 20 i|&& 

* (R) " 7 -f *A«»if» l-fc-2- (R) -?*-*«ftT«*^A-H± 

$*#J 1 

1 40mmol -=-fttfif& 20 *fh-fcf & + . £ OX: 50-90% 
40mmol 30 dHMM-ftitJlZ, 

0-25°C, ftjMJHdi-ti^fllttfl&MftSltJ 
&&iK,7L&a£fi& 20 mmol 80 4*Hfc*.+ ; }ftAr^AJ&» £4* 

T4i#&& 30 'hBtJLiU^A^AAA^. *A»*f>»i-«.A4.^*** 
^#a*^ifLjl*.Z.«ft. Affi**-ft.T^5.ILr,*. *» 80 # 

* a, **MN wai. 5<h*fr, JRj&ffl 10%#&&*#p, 

i£»*C.fc#6 t&Jitf 3/J. u fi, 20 R-Mj=J$. 
95%. ^Jfl-fcTft, fi****Aftit£,4MU**. 
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)$.&: 240-241- 8r {a] D25:24 (c=0- 35, CHC1 3 ) 

1HNMR (300MHZ, CHC1 3 ) :4- 13 (lH,dq,J=9. 8,6- 2HZ, 20 -H) , 
4- 48 (lH,ddd,J=7- 7,7. 7and5- 5HZ, 16 -H) ,3-59 (lH,m,3-H) , 
1- 32 (3H,d,J=6. 2HZ,21-H) ,0-87 (3H, s, 19-H) , 
0- 82 (3-H,s, l8 -H) ppm. 

MS (EI) m/e:337 (M+l) \ 3 20 , 3 18 , 300, 303, 285, 275, 259, 246, 232, 

215. 

IR (KBr) v : 3300 (OH) cm"'. 
TtiSt^/f C 21 H360 3 > 1/2H 2 0: 

C 73- 00> H 10- 75 
*3NA: C 73- 67. H 10- 72 

£&#J2 

#40mmol filt.it*.*? **f" apl ~&? & t» 0- 
25°C, ffl^Jj^f^ii (Sarsasapogenin) 20 mmol #-&? 

* 80 **Hg.fc+; «*»5fcAJ&. ££&T-&#&£ 50 ^BtJLi»^A<K, 

MfiMr-&?&> ;MMH*t A* 80 *■*?$*> 20 £# 

4N sA5*tf, 10%#&&t*>, AAI**T^, 

Jt***«-6 fcttjitf 3/?, 16 /?> 20 R- (5/5) -^.^XS|o 90%, 

#$-&?&. ?#t#A#*&4Nfctfft. 

3/9- 16 /?. 20 R~ (5/9) -#«.2.*: 




1HNMR (300MHZ, CHC1 3 ) :4- 13 (lH,dq,J=9. 8,6- 2HZ, 20 -H) , 

4. 48 (lH,ddd,J=7. 7,7- 7and5- 5HZ, 16 -H) ,3-59 (lH,ra,3-H) , 

1- 32 (3H,d,J=6- 2HZ.21-H) ,0-87 (3H, s, 19-H) ,0-82 (3-H, s, 18 -H) 

ppm. 
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MS (EI) m/e:337 (M+l) + ,3 20 (M-0) , 3 18 (M-H20) ,285,275. 
IR (KBr) v :3300, 1035, 2900. 1440, 1370cm -1 . 
Jttfrft C 21 H 36 0 3 : 

■. C 73. 98, H 10- 75 

: C 73. 90, H 10- 70 
£&#]3 

S. 40mmol ) ftS&Sf & 20 $ ft + , £ 0°C £4t * fk to 50 - 90 % ft 40mmol 
stU&ft. 30 ^#5.fcjt*.6A**. At 

0-25°C, «;Mt#*l&tf JLftjifc&fcifcftji] (10) --ft 
-#i^4^7t 20 mmol 80 ; i%to&&J5, ££»T*# 

25 'hit jiL.£$fc4<K,7t&&&£. $;M&^MJ&ft^?|t&&^#i£ 
f#=.ftii#X&. &&Jfc£ft#**^$l£&, *» ao 4N 
&, Will. 5*«t. 10*<$&&t*>, 6 *.«Ui*& 3 

/?-. 12/8, 16 /?. 20 R-4#EN*. 95%, -Mft#. fj£ 

3/?, 12/3, 16 /S, 20 R-^-iis#: 



'HNMR (300MHZ, CHC1 3 ) :4- 17 (lH,dq,J=4- 4,6- 4HZ, 20 -H) , 

4- 34 (lH,m, 16 -H) ,3- 32 (lH,m,3-H) ,3-07 (lH.m, 12-H) , 

1 • 27 (3H, d, J=6- 5HZ, 21-H) ,0-86 (3H, s, 19-H) ,0-72 (3-H, s, l8 -H) 



MS (EI) m/e : 334 (M-H20) , 3 16 (334-H20) , 301 (3 16 -CH3) , 283, 273, 43, 55. 
IR (KC1) v :3290, 2950, 1470, 1370, 1080cm" 1 . 
Tltfrft C 2 ,H 36 0 4 : 

Tt#& : C 71. 55, H 10. 29 
C 71. 49, H 10- 33 




ppm. 
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£40mmol -S.*,fifrSf& 20 %ftva £«*<^t . <& Or^'ltAfc^ila 50-90% , 
40mraol afUfcfc. 30 .=.*,& ft 

fc. 0-25t, fl;Mf4M!l*ti^ftiift 6***3 

(Diosgenin) &#8S 20 nimol vs£,-*<tfj 80 + ; 

A*ST*#&& 45 * JL£»*ML $iw&M<&Sfc£.& 
^&*^#it*#iL&iift£&., *&J!MrWfc*lM".2.*,&lft> A* 80 $ 
*f*fr„*#4N Afcfc****. £»&&3'hnt, 10%#3fc 
# + *£«t*T*. jt***fl-6 &*±<K> 5, (6) - (a) -Jfft 
-30. l6 /J. 20 R-#$jl4. 90%, 

5, (6) - («) -affc-3/?. 16 /S. 20 R-£$=-S|: 




'HNMR (300MHZ,CHC1 3 ) :4- 41 (lH,m, l6 -H) ,4- 09 UH,m, 20 -H) ,3- 54 
(lH,ra,6-H) ,3- 78 (lH,m,3-H) ,1- 32 (3H,d,J=6. 2HZ, 21-H) ,0- 86 
(3H,s, 19-H) ,0- 80 (lH,s, 18 -H) ppra. 

MS (EI) ra/e:351 (M+l) + , 350 (M + ) , 332 (M-H20) , 317 (332-CH 3 ) , 43, 55. 
IR (KC1) v :3350, 1040, 2900, 1440,1380cm" 1 . 
7L%fr¥( C 21 H340 4 : 

it ML: C 71- 96, H 9- 78 
C 72- 25, H 9- 41 
£*fe#J 5 

£40mmol L#6f£ 20 £-fr-&T &t . & Ot^'li&jgj^ 50-90% ft 
40mmol iiftftt,. &&*#&&# 30 dHW- iift£#&*. 

<M#£A*/t4 0-25t. ft;H*$*J4H$ttft&*»**] 6-ft^J&& 
^,7t 20 mmol tf-fcf % 80*-^**t ; J»A»5fcA^. ££&T«#&& 50 
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&&fc-£r-$L¥ -tiLfrLOL, to 80 *#?«*#» 20 4N fi,lMfc4ft 
W&5*"t. I0*6$&&t*>, &&RMr?S|, it&&& 

# &»X_ttf e-ftft- ,8 -&-7-&&-2a, 3 a . K /3, 20 R-^i©fi|. 

&«92%. #fl~ii?ft. ?s|4&.? 9 #£ 

6 - - 0 - %-l -&&-2a , 3a, 16 /J, 20 R-#$e?6| : 



1 HNMR (300MHZ, CHC1 3 ) :4- 51 (lH,m, 16 -H) ,4-14 (lH,m, 20 -H) ,4-05 
( 2H, m, 7-H ) , 5 • 80 ( 1H, m, 3-H ) , 4 . 32 ( 1H, m, 2-H ) , 1 . 28 
(3H,d,J=6. 3HZ.21-H) ,0- 88 (3H, s, 19-H) ,0- 81 (3-H, s, 18 -H) ppm. 

MS (EI) ra/e:381 (M+l) ,380 (M + ) ,362 (M-H20) ,334 (362-H20) ,319 
(334-CH3) o 

IR (KBr) v :3300, 2900, 17 20 , 1440, l^Ocnf 1 . 

fc^'ttft C 21 H 34 0 6 : 

C 66- 29. H 8- 48 
£M&: C 65- 90. H 8- 18 



#40mmol 4pi.it*,*? #ig^ 20 ml -fc? ft + , 0- 
25r, &tt&«;MF&3t&$r&&&f'] 6a 4 20 ramol # 
-&?ft 80 ^fh&fct; &£&T«;#&& 50 

#4 «^*^AiE**i.^**})iL^J*it*^4|5ftiilt,*. 
?*. #,&ftMr~St?ft. ;MMMAt^4p &£?&£. At 80 $#?$#» 

1. 5*8}, lO^&i&t*'. A 

Bl^*?^. iti&Hfc&fl- 6 &«-t# 3/3, 6a, , 6 0. 20 R-#$E?g$„ jjfc 
£#90*. #fil~St?ft* ?S*f t*Aft£ . 

30. 6a, 16 y9. joR-^fiW^s 




£-&#l6 
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OH 



'HNMR (300MHZ, CHCI3) :4- 49 (lH,m, 20 -H) ,4-10 (lH,m, 16 -H) ,3-62 
(lH,m,3-H) ,3-14 (lH,n,6-H) ,1-29 (3H,d,J=6- 4HZ.21-H) ,0-91 
(3H, s, 19-H) ,0-83 (3-H, s, 1B -H) ppm. 

MS (EI) ro/e:334 (M-H20) , 3 16 (334-H20) , 301 (3 16 -CH3) , 283, 55, 97 . 

IR (KC1) v :3350. 2900. 1440. 1050cm -1 . 

&*4H? C 21 H360 4 : 

C 71. 55. H 10- 29 
*3HA: C 71. 20 , H 10- 44 

7 

I40mmol 5-ILI|if4 f*fe+ . 4 Ot; A* 50 -90« . 

40mmol 30 *HMf .5.11st*, 

*. 0-25°C. *;fi»*«ttt4H$^llit*&*»&£>J 5. 6 

--&£J&4£/L 20 mmol 80 **H*.*t ; 

ST«#&& 30 *Btl£##4iK./L&>£££. $>WM* 

&*>^fl£i!&> ^80£^T$^ 20 £?h4N3LlU^*&&. BSfcl- 5 'J> 
N" > 10%6$&&t*'. *SHt*f^. **f# 6 fcst-ttf 3/9. 16 

/?. 20 R-5, (6) -Mi^. 90%. 

3/3. 16 /3. 20 R-5. (6) 
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'HNMR (300MHZ,CHC1 3 ) :4- 50 (lH,m, 20 -H) ,4-11 (1H, m, l6 -H) ,3-65 
(lH,m,3-H) ,5-38 (lH,m,6-H) ,1-33 (3H,d,J=6. 2HZ.21-H) ,0-88 
(3H,s, 19-H) ,0. 79 (3-H, s, 18 -H) ppm. 

MS (EI) m/e:334 (M + ) , 3 16 (M + -H20) ,301 (3 16 -CH 3 ) ,283,44,55. 

IR (KC1) v :3350, 2850, 16 00, 1440, 1380cm 1 . 

SLtfrtir C 2 ,H 34 0 3 : 

C 75- 86. H 9- 70 
C 76- 14, H 9- 6 
M Jl % 1 - 7 t * «*fl*fc*HS*p iq *J /* 0 -90 £ (R) 
- r - f &t£&#J 2 a-teW*/*** (R) - r - T*Art« 

40-50%. 

(R) " r -f^-A^SS: 



[a] D 20 :+, 6 . 1 (C 0- 95,CHC1 3 ) 

'HNMR (300MHZ,CHC1 3 ) :0- 94 (3H,d,J=6- 6HZ,4-CH 3 ) ,1. 41-1. 54 
(lH,m,3-H) ,1- 86-2- 04 (m, 2H, 3-H, 4-H) ,2- 39-2- 63 (2H, m, 2-H) , 
3- 85 (m,lH,5-H) ,4- 22-4- 28 (m, 1H, 5-H) . 
MS (EI) m/e:115 (M + +l) ,114 (M + ) ,99 (M + -CH3) ,84,69,42. 
IR (film) v :2900, 17 20 , 1470, l 18 0cnf\ 

if&tiL: C 63- 12, H 8- 94 
: C 62- 77. H 9- 01 

1-7 + 4$ttftft*/fcjE*.. T«Mts4M#4fr*J# 1. 64 ti- 

&~2- (R) 50-60*. 
1-1-2- (R) 
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'HNMR (300MHZ, CHC1 3 ) :3- 67 (3H, s, 0CH 3 ) .3-46 (2H, d, J=2- 7HZ, 
-CH 2 C1) ,2- 36 (2H, ra, -C0CH 2 -) ,1-84 (2H, m, -CH 2 CH-) ,1- 57 (lH.m,- 
CH 2 CH-) ,1-02 (3H,d,J=7. 7HZ,-CHCH 3 -) . 

MS (EI) ra/e: Ifi 5 (M++1) ,149 (M+-CH 3 ) ,131 (149-H 20 ) ,87,69,55. 

IR (film) v C 7 H 13 0 2 C1:2800, 1760, 1440, l 20 0cnf'. 

C 51. 20* H 7- 99 
%m&-. C 51- 61. H 8- 11 



10 
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